Objectives (1) Investigate the relationship between three specific positive parenting practices (PPP)-reading to children, engaging in storytelling or singing, and eating meals together as a family-and parent-reported risk of developmental, behavioral, or social delays among children between the ages of 1-5 years in the US. (2) Determine if a combination of these parenting practices has an effect on the outcome.
Introduction
Over 26 % of children ages 4 months to 5 years have been found to be at risk for developmental, social, or behavioral delays in the United States (US), according to the 2011/2012 National Survey of Children's Health (NSCH) [1] .The first 5 years of life represent a critical period for children's brain development, having a significant impact on cognitive, emotional, and social competencies, which influence how children will grow and function from preschool years through adolescence and into adulthood [2, 3] . During these influential years, parents play a critical role in the promotion of children's learning and development. Studies have shown that parents' participation in literacy activities such as book reading and storytelling are foundational to children's language growth, emergent literacy, and cognitive development [4] [5] [6] . Similarly, family meals have been found to positively impact children's social and behavioral skills [4, 7, 8] . However, according to the NSCH and Healthy People 2020, only 47.8 % of parents report that a family member reads to their child daily, 56.8 % report engaging in daily storytelling or singing, and 60.6 % report having a daily meal together [1, 9, 10] . Moreover, these rates were not evenly distributed among the population, finding disparities along race, income, and educational divides [1, 3, 6, [11] [12] [13] [14] .
Research has shown that shared reading experiences directly relate to a child's vocabulary size, phonemic awareness, print concept knowledge, and positive attitudes toward literacy [4] . Literacy skills are a key contributing factor to success in academic outcomes such as progressing through grades, high school graduation, and overall performance on college entrance exams [5, 15] . Reading to children and participating in storytelling or singing early in development have also been shown to have an impact on literacy skills [5, 15] . Further, literature suggests family mealtimes can have a positive impact on development because they provide an environment where children are a captive audience to adult conversations, which can be linguistically complex and cognitively challenging [8] . Socially, mealtimes provide an opportunity for parents to model, coach, and control a child's behavior [7, 8] .
Previous research has identified several negative risk factors for childhood delays during early years of development, including poverty, inadequate prenatal care, adolescent mothers, and isolation from parents due to divorce or single parent households [1, 2, 11, 13, 14, 16, 17] . These factors have been found to have an additive effect for a child's risk of being developmental, social, or behavioral delayed. Specifically, if a child has only one of the risk factors, they are statistically the same as those with no identified risk factors; however, a child with two or more of the risk factors is four times more likely to develop social and academic problems [2] . While this additive impact of negative risk factors is known, the inverse, an evaluation of multiple positive factors having a cumulative preventative impact on delay, is not readily apparent in the literature. Similarly, there is extensive research evaluating the individual acts of reading to children, engaging in storytelling or singing, and eating meals together as a family, and their positive association with a child's cognitive, social, and behavioral development, however this research has not been focused specifically on an association between daily rates of parental interactions in these three areas and their individual and the potential for a positive collective impact on children's risk of being diagnosed with developmental, social, or behavioral delays [3-5, 8, 15, 18-23] . Of particular importance is a focus on children ranging in age from 1 to 5 years. The first 5 years of life are extremely important for cognitive development and data from this age group can be used in conjunction with other assessments to evaluate kindergarten readiness [2, 4, 11] .
Therefore, the purpose of this study was to investigate the relationship between three specific positive parenting practices (PPP)-reading to children, engaging in storytelling or singing, and eating meals together as a familyand parent-reported risk of developmental, behavioral, or social delays among children between the ages of 1-5 years in the US. A secondary purpose of this study was to determine if the combination of these parenting practices had a greater effect on the outcome. We hypothesize a positive correlation between engagement in these three PPP and reported risk of delay. Further, we expect to find that as reports of PPP increase, fewer parents will reports behaviors consistent with risk of delay. By finding a positive correlation between these three PPP and children's decreased risk of diagnosed delays, this initial research may aid in the future development of interventions, strategies, or practices that will reduce the risk of delays before children enter into the educational system.
Methods

Design and Study Sample
The 2011/2012 NSCH was a cross-sectional, nationallyrepresentative survey conducted by phone interview between February 2011 and June 2012 [24, 25] . The survey, which was funded by the Maternal and Child Health Bureau of the Health Resources and Services Administration, was designed to provide an estimation of national and state level prevalence of physical, emotional, and behavioral health indicators in children ages 0-18 years. These health indicators are evaluated in combination with information on the child's family context and neighborhood environment [6, 26] . The NSCH was conducted using the State and Local Area Integrated Telephone Survey Program with the National Immunization Survey sampling frame. Random digit dialing selected by the ComputerAssisted Telephone Interview program was used to contact interview households [24, 25] . A total of 847,881 households were contacted via landline and cell phones for the survey. Of those households, 187,422 reported age-eligible children living in the home, which yielded 95,677 childlevel interviews across the US, resulting in 1811-2200 interviews in each state [25] . The survey respondents were adults who were knowledgeable about the child's health; 68.6 % of surveys administered were completed by the child's mother, 24.2 % by fathers, and 7.2 % by another relative or guardian [1, 25] . The participation rate for the survey was 54.1 % for participants surveyed on a landline and 41.2 % for those surveyed on a cell phone [25] . The survey data was weighted in order to reflect all children ages 0-18 years in the US.
After determining if the household was eligible for participation, one child was randomly chosen from the household, and an attempt was made to conduct a full interview about that child. On average, the survey took between 30 and 35 min to complete; a detailed incentive plan was used in order to increase survey participation [1, 25] .
The population of interest for this study included all 1-5 years old children in the 2011/2012 NSCH. Of the original 95,677 individuals, the following exclusions were made: (1) children \1 year and [5 years of age, (2) cases with missing data for the dependent variable: being at risk for developmental, social, or behavioral delays, (3) cases with missing data for the independent variables, daily rates of reading to children, engaging in storytelling or singing, or engaging in family meals, and (4) cases with missing data for the control variables, poverty and parent's education. The resulting population of interest included 21,527 study participants. As shown in Table 1 , the sample population was comprised of children between the ages of 1-5, with the children's ages distributed as follows: 19.9 % were 1 year of age, 16.8 % were 2 years, 20.6 % were 3 years, 21.5 % were 4 years, and 21.2 % were 5 years of age. The population was evenly distributed between male and female participants and 67.4 % of the population was white. One quarter of the population reported living below the national poverty level (23.6 %). The Institutional Review Board at the University of Kentucky waived review of this study because of the use of publically available de-identified secondary data.
Measures
Dependent Variable
Questions and scoring methods for the portions of the NSCH evaluating ''Children at Risk for Developmental, Behavioral, or Social Delays : ages 4 months to 5 years'' were adapted from the Parents' Evaluation of Developmental Status (PEDS). PEDS is a standardized child development screening tool completed by parents and designed to identify young children who are at risk for developmental, social, or behavioral delays [25] [26] [27] . The PEDS test has shown high content validity levels and reports sensitivity of 84 % and specificity of 74 % [27] . Within the NSCH, nine survey questions from PEDS were used to compile delay risks based on parental concern on a scale of 0-3 for children ages 4 months to 5 years. The dependent variable of a child being at risk for developmental, social, or behavioral delays was determined using PEDS scoring results performed by the NSCH [25] . If the PEDS score found no or low risk of delay, then the child was combined into a no/low risk group. If PEDS score found moderate to high risk of delay, then the child was coded as being at-risk. A sample of the nine questions used to calculate PEDS score can be found in Table 2 .
Independent Variables
The independent variables of (1) reading to child, (2) engaging in storytelling or singing, and (3) having family meals were all coded so that: if parents reported 0 days per week of a specific exposure then they were coded as no exposure (0); if they reported 1-3 days of the exposure, they were coded as low exposure (1); if they reported 4-6 days of the exposure, they were coded as moderate exposure (2), and if they reported 7 days of the exposure they were coded as high exposure (3).
These three independent variables were analyzed individually with the dependent variable, and were also combined to evaluate any additive effect of the three PPP. The combined PPP score was produced as a sum of the three independent variable scores, resulting in a total score ranging from 0 to 9. The score was then stratified into three categories: No/low rates of PPP (total PPP score of 0-5); moderate rates of PPP (total PPP score of 6-7), and high rates of PPP (total PPP score of [8] [9] . The survey questions used to evaluate rates of (1) reading to child, (2) engaging in storytelling or singing, and (3) having family meals can be found in Table 2 .
Control Variables
Three potential confounding variables were identified through an extensive review of literature: poverty, parental education level, and race [2, 3, 12-14, 17, 23, 28] . Poverty was divided into four categories: (1) households at or below poverty level, (2) households between 100 and 200 % of poverty level, (3) households between 200 and 300 % of poverty level, and (4) households over 300 % of poverty level. Parental education was separated into three categories: (1) parents with less than a high school education, (2) parents with a high school education, and (3) parents with more than a high school education. Race was separated into three categories: (1) White, (2) Black, and (3) Other. 
Data Analysis
Chi square analysis was performed between all independent, dependent and control variables (poverty, parental education level, and race). Multiple logistic regression was used to analyze the relationship between (1) reading to children, (2) participating in storytelling or singing, (3) engaging in family meals, and (4) total PPP score and the child's risk of being developmentally, socially, or behaviorally delayed. These analyses included the control variables of poverty, race, and parental education. After running multiple logistic regression analysis on these potential confounders, it was determined that collinearity existed between them, therefore only poverty and parent's education were used in the final statistical analysis. All analyses were conducted using SAS Version 9.3 and were weighted to reflect the national representativeness of the NSCH survey using SAS PROC SURVEY commands.
Results
Of the 21,527 study participants, over one-fourth (27.5 %) were found to be at moderate to high risk of being developmentally, socially or behaviorally delayed, according to the PEDS questionnaire results (Table 1) . Chi square analysis found that sex, age, race, income, and parental education were all significantly associated with the risk of delay. Boys, older children, racial/ethnic minorities, and those whose parents had incomes below poverty level and had less than a high school education were more likely to be at moderate or high risk of a delay (Table 1) . Slightly more than half of the parents surveyed reported reading to children daily (52.6 %) compared to 3.4 % of parents who reported 0 days per week (Table 3) . Similar rates were found with storytelling or singing, with 55.9 % of parents reporting it as a daily practice compared to 3.7 % reporting 0 days per week. In regards to family meals, three out of every five parents (60.1 %) reported eating a meal together as a family daily. Less than onequarter (20.9 %) of the population was engaging in no/low levels of all three PPP, 33.4 % were engaging in moderate levels, and 43.9 % reported high levels of PPP activities. All three PPP, as well as the total PPP Score, were significantly associated with risk of delay (Table 3) .
A multiple logistic regression was used to produce adjusted odds ratios (aOR) to determine an association between children being at risk for developmental, social, or behavioral delays and the three individual PPP as well as for the total PPP Score, adjusting for poverty level and parent's education in all analyses. As presented in Table 4 , children who were never read to were significantly more likely (aOR 1.86, 95 % CI 1.23-2.83) to be at risk of developmental, social, or behavioral delay compared to . In all analyses, poverty was found to be significantly associated with risk of being delayed for those below 300 % of the poverty level. Both poverty and parent's education were found to have a dose-response relationship with risk of being delayed, with their impact reducing with increased income and education (Table 4) .
Discussion
To the best of our knowledge, this is the first national study to find a correlation between daily rates of parents engaging in PPP and rates of children (ages 1-5) being at risk for developmental, social, or behavioral delays, according to PEDS data. Specifically, we found that parents who report engaging in daily storytelling or singing, reading to children, or family meals were found to also report reduced concerns related to risk of delay. Furthermore, we found that engaging in all three PPP daily is more beneficial in reducing parental reports associated with delays than was found when parents reported any of the practices individually, with a strong relationship between overall PPP score and risk of delay. These findings are supported by previous studies that have found correlations between PPP and cognitive and social development [2, 4, 6, 11, 14] . A doseresponse relationship was found between all independent and control variables in relation to risk of delays, with increased rates resulting in decreased PEDS scores. Reading, family meals, overall PPP score, poverty, and parent's education were all found to have a dose-response across all levels of exposure. Engaging in 0 or 1-3 days of storytelling or singing was found be associated with a decreased PEDS score in a dose-response manner. However, the measures of association for storytelling or singing 4-6 days and 7 days per week and being at risk for delay were equivalent.
As a nationally-representative study with a large sample size, the results of this cross-sectional study are informative. Studies have shown that reading test scores from as early as 3rd grade can be used as indicators for eventual dropout rates, suggesting reductions in the rates of these early diagnosed delays have the potential to influence children's academic futures [29] . Further, it has been found that children who do not complete high school are more likely to become adults with employment problems, have higher rates of illness, and experience premature mortality [30] [31] [32] . Additionally, research has suggested that public health interventions focused on improving graduation rates would be more cost effective than later medical interventions targeted at health disparities [30, 33] . Therefore, the finding of a statistically significant correlation between parent's daily rates of these PPP and children's reduced PEDS scores can be used by public health practitioners, physicians, churches, community reading groups, educational systems, and many others to provide evidence to parents that taking the time to engage in these practices is beneficial. Specifically, given the large investment in Maternal, Infant, and Early Childhood Home Visiting (MIECHV) from the Maternal and Child Health division of the Health Resources and Services Administration (HRSA) that has led to the expansion of home visitation programs, we believe that these programs (e.g., HANDS, First Steps) would be able to use the results from this and other studies to effectively encourage parent involvement in these areas as they see firsthand what support is needed in the homes and develop a personal connection with parents. Further, this study provides some evidence of the critical nature of parental actions and behaviors and children's development. This is important in the context of several federally funded programs (e.g. WIC, Head-Start, HANDS, First Steps) that are designed to give ''at-risk'' children a healthy start [34] [35] [36] . Parents who are burdened with the stressors of managing and coping with a myriad of social and economic realities may not possess the efficacy needed to provide specific interactions that are found to have long term cognitive benefits [37, 38] . This study provides support of the positive effect that PPP can have, which may help practitioners encourage parents to understand their importance. However, while these PPP are non-financially dependent, these programs will have to work with specific families who may have limited resources of time and energy to engage in them on a daily basis, as well as addressing parental literacy, which may affect an individual's ability and willingness to read to their children. Through home visitation and other federally funded programs practitioners may be able to encourage parents to engage in these daily PPP, resulting in a potential positive impact on children's educational direction.
There are several limitations to this study, including both recall and social desirability biases. Studies have shown that parents will commonly misrepresent how frequently they read to their children due to social pressure to engage in the practice [39] . We believe that this could be a factor for all three of the positive parenting practices with parents reporting higher rates than may be accurate. There is also the concern of parents not correctly recalling the rates of practice, considering this is a cross-sectional study based completely on recall of past events. The study's cross-sectional design also prevents us from drawing causality from our findings. Additionally, while PEDS results have been found to have a correlation with later diagnosed delay, the fact that scores are calculated based on parent concerns of delay rather than diagnosed delay is a limitation of the study findings [40] . Further, while the association between these practices and parental concern for delay has been shown, there are likely many other PPP parents are engaging in which were not measured and could have resulted in confounding variables. Further limitations of the study include the wording of some survey questions, which may not have fully captured the desired result. Specifically, the question related to family meals (Table 2) does not specify whether or not the meal was eaten as a family with no distractions from television or electronic devices. We believe that this detail could decrease the statistical benefit seen from the practice, compared to what we may have observed if the question was more specific. In addition, no information is available on why parents do or do not engage in these PPP; this might help to explain the observed socioeconomic gradients. An additional limitation of the study includes any potential bias created from the transformation of variables. For both dependent and independent variables, data was collapsed into categories in order to simplify our outcomes and to gain an overall picture of the potential benefit of these PPP. This collapsing of data, both with the grouping of days and the grouping of levels of delay risk could have resulted in lost information in regards to the overall study results. Further, our large sample size could also have led to statistically significant results that may not maintain significance in smaller populations.
Further study is suggested in order to define causality between these PPP and children's risk of being developmentally, socially, or behaviorally delayed, with the ideal longitudinal study following children through adolescence and young adulthood in order to determine any potential correlation with dropout rates, employment outcomes, and overall health status. A comparative effectiveness study is also suggested to see if adding emphasis to these practices in addition to current interventions results in a significant change in diagnosed delay. Investigation of parent's literacy rates in relation to rates of reported reading at home, as well as the potential impact of early learning centers and daycare reading to children are also suggested for future studies. Additionally, study is suggested on the impact of late onset of these positive parenting practices and their potential impact on delays.
Overall, our results indicate that parents may have the ability to influence a child's risk of being developmentally, socially, or behaviorally delayed by engaging with their child(ren) daily in several key positive ways. Taking the time to read, tell stories and sing, and eat meals together as a family may influence a child's future success in the educational system as well as more generally.
